Two diagnostic tests are approved for detecting antibody to equine infectious anemia virus: the agar-gel immunodiffusion (AGID) test and the competitive enzyme-linked immunosorbent assay (ELISA). A total of 420 sera from National Veterinary Services Laboratories check sets were tested with the AGID and competitive ELISA. A 100% correlation was obtained. The AGID and competitive ELISA were further used to test difficult samples with low levels of equine infectious anemia antibody (weak positives). A third test (Western blot) was also used with these weak positive samples to resolve any discordant results.
Abstract. Two diagnostic tests are approved for detecting antibody to equine infectious anemia virus: the agar-gel immunodiffusion (AGID) test and the competitive enzyme-linked immunosorbent assay (ELISA). A total of 420 sera from National Veterinary Services Laboratories check sets were tested with the AGID and competitive ELISA. A 100% correlation was obtained. The AGID and competitive ELISA were further used to test difficult samples with low levels of equine infectious anemia antibody (weak positives). A third test (Western blot) was also used with these weak positive samples to resolve any discordant results.
Equine infectious anemia (EIA) is a serious disease of horses that is caused by a lentivirus in the retrovirus family. Diagnosis of EIA is confirmed by official tests that are performed at US Department of Agricultureapproved laboratories. At present, the Code of Federal Regulations lists two official tests: (1) an agar-gel immunodiffusion (AGID) test and (2) a competitive enzyme-linked immunosorbent assay (ELISA). Both assays detect antibody to the core antigen of the EIA virus. These tests for detecting p26-specific antibody are effective diagnostic methods because the does not mutate 3 and antibody to persists in the blood of horses continuously for periods of at least 7 years. The purpose of this study was to compare the sensitivity and specificity of the 2 tests.
Materials and methods
Purification of antigen. The Wyoming strain of EIA virus was propagated and purified as described. 3 The antigen was purified as described previously. 2 test. The EIA AGID test was performed as described. 2 Two commercial AGID antigens, lAGID a and 2AGID, b were used.
Competitive ELISA test. The competitive ELISA test was performed with Preparation I and Preparation II from prelicensing serial lots. 2 Western blot analysis. Western blot analysis was performed as described. l The polyacrylamide gel electrophoresis of EIA virus used in the Western blot analysis was performed as reported. 2
Results
The AGID and competitive ELISA tests were compared first using National Veterinary Services Laboratories (NVSL) 1979, 1981, and 1983 proficiency tests. The results of the comparison of 37 negative and 52 positive sera using the lAGID and Preparation I of the competitive ELISA are shown (Table 1 ). There was a 100% correlation between the results of the 2 tests.
A second comparative study was performed on the 1981 and 1983 NVSL proficiency test samples. These tests utilized the 2AGID and Preparation II of the competitive ELISA. The cut-off point for positives in this study is A,,, < 0.18. The correlation between AGID and the competitive ELISA was 100% for 18 negative and 36 positive samples. There was 1 borderline-positive sample that produced equivocal results in both assays. The AGID test plate containing sample 24 of the 1983 check set was scored positive by 3 scientists and negative by 2 scientists. In contrast, the competitive ELISA results for the borderline-positive sample were clearly scored in each test. Two of the 3 tests scored positive on 1 test (sample 24, 1983, Table 1 ; sample 208, data not shown) and negative on the other test (sample 24, 1983, Table 2 ).
In other comparative studies with NVSL check sets, 2 extremely weak positive samples were not detected with the AGID test. The competitive ELISA results were also equivocal with these samples, showing absorbance values sometimes above (a negative result) and sometimes below (a positive result) the positive cut-off point. Western blot analysis was performed on these equivocal samples and showed a very low level of antibodies binding to the antigen region of the gel. These samples were very weak positives that were not detectable in the AGID. However, the competitive ELISA has a positive cut-off point that appears in the middle of the visual absorbance scale. Therefore, the samples were detected as "suspicious" even though the sensitivity of the ELISA is about equivalent to the AGID test.
The next comparative study was done with 212 field samples. c Two hundred of the field samples were negative and 12 were positive using the lAGID test and Preparation II of the competitive ELISA. There was a 100% correlation between the AGID and competitive ELISA for these 212 field samples. The competitive ELISA was scored both visually and by plate reader. The cut-off point for the ELISA was A,,, = 0.12. Positives and negatives were clearly distinguished with this cut-off point, with negatives averaging 0.42 ± 0.16 and positives averaging 0.02 ± 0.03.
A final comparative study was done using negative field samples that produced nonspecific precipitin lines on AGID. It was previously shown that nonspecific lines could be removed from the AGID test by using a purified antigen preparation. 2 The competitive ELISA clearly distinguished negative sera in those samples that had nonspecific reacting proteins. These nonspecific proteins do not cause false positives with the competitive ELISA.
Discussion
Two preparations of the competitive ELISA were tested and compared with the standard AGID test. Different check sets from NVSL were tested and scored 100% with both preparations of the competitive ELISA.
A total of 420 samples were tested with the AGID and the competitive ELISA. The 420 samples represented 297 negatives, 122 positives, and 1 borderlinepositive sample. A 100% correlation between AGID and the competitive ELISA was obtained.
The competitive ELISA is the equivalent of the standard AGID test. Therefore, the competitive ELISA is a convenient and accurate test for the detection of EIA antibody. standard could be reset to detect ples.
these unusual sam-
The borderline-positive samples were unusual, but can be of distinct concern to testing laboratories. Weak positive samples are at the threshold of sensitivity of a. both the AGID and competitive ELISA tests. b.
The cut-off point of the competitive ELISA was set c. to be equivalent to the AGID to avoid confusion between the 2 tests. However, the ELISA can be made more or less sensitive by changing the reference standard.
